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INTRODUCTION 
The purpose of this study is to determine the relative 
influence of reward and punishment upon auditory detection thres~ 
hold. A discussion of the concept of threshold will be necessary 
in order to clarify the significance of this problem. The word 
threshold and its Latin equivalent limen have the same meaning: 
A variable dividing line that separates stimuli that elicit a 
certain response from other stimuli that elicit a different 
responseo The audiometrist might speak of or define a threshold 
in the following way. The subject is presented with a stimulus 
at a specified intensity and asked to respond that he hears this 
stimulus by raising a finger or depressing a response key. The 
tone or stimulus is repeatedly decreased in intensity but the 
subject still raises his finger. Up to this time he has been 
100% "correct" in his responding. At a specific intensity the 
subject no longer responds and if we further continue to decrease 
the intensity he will not respond once. He is now making 100% 
"correct" responses by signifying that he is not hearing anything. 
The point at which he ceased to respond is his threshold. This 
threshold is the so called absolute threshold or that point at 
which a stimulus is no longer perceived. The threshold is thus 
defined as that point above which and below which the subject 
responds 50% of the time (see Appendix A). 
However, as mentioned above, the threshold is variable. 
S.S. Stevens (1951) felt that "a precise estimate of threshold 
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is impossible, and the investigator must still be satisfied 
with designating one presentation level at which responses seldom 
or never occur and a second level, immediately higher, at which 
responses usually occur." This quotation would seem to indicate 
that in order to define a threshold practically we IJ.USt use a 
statistical average. In order for us to discuss a variable mean-
ingfully, some measure of dispersion in conjunction with some 
measure of the mid-point of this dispersion is necessary. For 
the experimenter to report a threshold a mean or average value 
must be given. It should also be of benefit to define the dis-
persion of responses although this is seldom done. 
There are essentially three psychophysical methods of 
determining thresholds: (1) the method of limits; (2) the 
method of average error; (3) the frequency method. 
In the method of average error, the subject is presented 
with a constant standard stimulus and with a variable stimulus 
which the experimenter controls. It is also possible to allow 
the subject to make the adjustments. This method was primarily 
designed in order to study the errors which subjects make in 
observations. To state this in another fashion, it is a method 
designed to study the precision of observation or any matching 
problem. As is typical in the use of psychophysical methods, a 
great nmnber of trials are made with a few subjects in order to 
obtain an average and standard deviation of the subject's 
settings. The average or mean score provides the experimenter 
with a measure of the subject's constant error. The mean also 
provides the point of subjective equality. That is, the point at 
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which the physical stimulus value of the variable dimension 
appears to equal the physical stimulus value of the standard. 
The standard deviation provides the experimenter with a measure 
of the sensitivity of the subjects. In other words, the size of 
standard deviation would be taken as the measure of consistency 
of each subject. This method was not used in the present study 
because the type of threshold measured by this method is not of 
concern here, namely the difference threshold. 
The frequency method, also known as the method of constant 
stimuli, has essentially two variations. The first of these uses 
a single stimulus presented in the region of the threshold. The 
task of the subject is to note the presence or absence of this 
stimulus. In other words, each trial consists of an invariable 
stimulus with the subject being asked to report on its presence 
or absence. In the method of limits the subject is presented 
with either an ascending or descending sequence of stimuli which 
gradually change in magnitude. In this variation of the frequency 
method the stimuli are not presented in ascending or descending 
fashion according to magnitude, but instead they are presented 
in a random order. The subject will then have stimuli presented 
which will vary in magnitude from above to below his partic-
ular threshold. By using this frequency method, it has been 
thought that the errors of habituation and anticipation are 
eliminated. A threshold is calculated by noting the stimulus value 
which will elicit a response of stimulus "present" 50% of the 
timeo The second variation of the frequency method is primarily 
used to determine a difference threshold. That is, stimuli are 
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presented in pairs with the task of the subject being to judge 
whether the variable stimulus is greater, equal to, or less than 
the standard stimulus. This variation differs from the method 
of limits because the variable stimulus magnitude is presented 
with the standard stimulus in random order. The first variation, 
single stimulus with a random oraer of presentation, was employed 
in this study due to the relative merits of reducing habituation 
and anticipation on the part of the subjects. 
The method of limits has essentially two variations: 
the ascending and the descending approach. To utilize the ascend-
ing variation for audition the experimenter simply starts present-
ation of his tones (stimuli) at an intensity well below the level 
at which a "normal" individual might be expected to respond. He 
then proceeds in fixed increasing increments along the decibel (db) 
scale until the tone is responded to. (The decibel is used to 
denote the ratio of two amounts of power. The number of decibels 
denoting such a ratio is ten times the logarithm to the base 
10 of this ratio.) That is, the stimulus intensity as measured 
in db's is increased in fixed increments. When a positive res-
ponse is emitted, the experimenter immediately drops to the 
starting point and ascends again until a second response is made. 
In this way the experimenter defines the subject's threshold as 
that point that was responded to first 50% or more of the time. 
The descending method uses essentially the same procedure as the 
ascending variation except that it is in the opposite direction. 
In the use of either of these methods there are certain crucial 
problems which present themselves. Using the descending variation 
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the subjects appear to be influenced by the preceding tone and 
the thresholds, as measured by this variation seem to be consis-
tently lower than those as measured by the ascending variation. 
In the ascending variation the subject may go for a considerable 
amount of time without knowing "what he is expected to respond 
to. 11 After he has responded to the test tone, which is presumably 
very faint, he again may go for some time without hearing anything 
more. 
In an attempt to circumvent the carry-over effects of 
the descending scale and the long periods of silence in the 
ascending scale, a combination of ascending and descending orders 
of tones may be used to determine thresholds. Carhart and Jerger 
(1959) in their summary of clinical methods of determining thres-
holds describe one such procedure, which is commonly known as 
the Hughson-Westlake method. This procedure consists of presenting 
a tone that will evoke a response. 'h'hen the response is made the 
experimenter drops in steps of 10 to 15 db's until the subject is 
no longer responding. When the subject no longer responds, the 
ascending order is assumed and increases of 5 db's are made until 
the subject again responds indics.ting that he heard the tone. 
An immediate drop of from 10 to 15 db's is again made and the 
ascent is again started in increments of 5 db' so By the use of 
this method the threshold is defined as that point at which a 
subject made at least three responses in three to four presen-
tations. This method also assumes that the tone was presented 
for at least one but not more than two seconds in length and that 
a pause of at least three seconds was maintained between tones to 
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prevent adaptation. But let us analyze this method. As can be 
readily seen the subject knows what to listen for because the 
first tones presented are above his threshold. Once he no longer 
responds, however, the ascending variation is immediately assumed 
for the rest of the test situation. Using this method the descent 
is not used in determining the threshold. Only the ascending 
series ls considered. 
In summary it can be seen that the concept of threshold 
is usually defined as a point where the subject responds correctly 
50% of the time (Newby, 1958). It is believed by this experi-
menter that by using the combination of two psychophysical methods, 
an accurate measure of the subject's performance may be gained. 
Tlw.t is, a more accurate measure of threshold can be expected 
through a reduction of the constant errors of habituation and 
anticipation. An attempt to reduce the constant errors can be 
noted in the incorporation of the combination ascending-- des-
cending method and in the incorporation of the frequency method. 
There are essentially three theories of audition. The 
first theory known as the resonance theory was put forth by 
Helmholtz. The essence of this theory is that pitch is determined 
by the organs of Corti (the hair cells present on the basilar 
membrane). These hair cells are supposed to be individually 
"tunea0 to the different frequencies which are audible. That is, 
when a specific tone is presented the speuific hair cell tuned to 
that tone is set into vibration thereby producing the perceived 
sensation of that tone. The telephone theory of Rutherford 
assumes that the frequency of the external stimulus is passed to 
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the receptors which in tur~ pass them to the brain. This theory 
is lacking in the higher frequencies because of the inability 
of mammalian nerve fibers to transmit more than 1,000 impulses 
per second. The third major theory is called the volley theory 
by Wever. This is a combination of the two previously mentioned 
theories. v·rever hypothesizes that the high frequencies are 
signo.lled by the place or part of the orcnn which is set into 
vibration while the low frequencies are signnlled by volley 
frequencies in the nerves. The intermediate frequencies make use 
of a combination of the two. But irrespective of the auditory 
theory motivation is not taken into account. These theories only 
propose what might be taking place within a physiological struc-
ture. 
There are several other factors in the determination of 
thresholds which have a significant bearing on the level that is 
recorded as an actual threshold: 
1. Subjects becoming fatigued under test circumstances; 
2. The actual amount of reinforcement providing differing 
motivational levels for the subject; 
3. Subjects in experimental situations havin5 different 
motives, e.g. hunger, being tired, etc.; 
4. The difficulty of the experimental problem interacting 
with the amount of reinforcement presented; 
5. The amount of practice the situation affords the subjects; 
6. The amount of information to the subjects that is either 
provided inherently by the reinforcement used or is pro-
vided by the experimenter. 
From a purely mechanical point of view the audiometrist 
has demonr.trated (Dahl, 1949; Fo11ler, 1934) that thresholds can 
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vary from 5 to 10 db' s from si tua ti on to si tua ti on e.nd that thre s-
hold is also dependent upon the particular method e.g. ascending, 
descending, combination, used by the operator. In a study con-
ducted by Wertheimer (1955), consistent with psychological experi-
mentation, two major questions were asked: (1) Hovr do thresholds 
vary in time; (2) Do thresholds in different modalities vary to-
5ether. In experiments I and II three subjects were used. These 
subjects had both normal hearing and vision. One subject had 
11 several years of experience" in auditory psychophysics, the sec-
one about one year and the third had no experience. In experiments 
III and IV four graduate students served as "chech: subjects 11 and 
six undergraduates were used as "attitude controls 11 • These sub-
jects were in addition to the original three subjects used in 
e:>:periments I and II. It should also be notea that the additional 
ten subjects used in experiment III were not the same ten used in 
experiment IV. Although visual as well as auditory thresholds 
were measured only the auditory results will be reported here. 
E:t.."Periment I was conducted in an attempt to determine the 
ve.riation of thresholds from de.y to day. The study was conducted 
for 24 consecutive days with one measure of threshold per day. 
The threshold determination for each subject took between 50 and 
60 minutes with the first test session beginning at 7:00 p.m. 
The amount of threshold variation reported was a gra.nd mean for 
the entire 24 days. The figure was an impressively low 1.22 db. 
It 1-ms concluaed that the fluctuations were Clue to interactions 
of various conditions operatinc; ·when the measurements were made. 
The author concluded that most of the fluctuations were due to 
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sensitivity of separate sensory systems or in the peripheral end 
organs themselves. 
Experiment II was concerned with threshold variations 
during the same dayo The subjects were repeatealy measured at 
l~~ hour intervals which began at 8:30 a.m. and continued to 
10:00 p.m. The subjects were allowed to eat and drink only at 
9:30 a.m., 2:00 p.m., and 6:30 p.m. This second study was carried 
on for seven days. The grand mean reported for the variation 
within a day was .87 db. It was concluded that the time of day 
does not affect auditory threshold. The replications over days 
was not significant and the subject's effect was also non-signifi-
cant. (The subject's effect was one of the three main factors in 
Wertheimer' s factorial design. The other two main factors ·were 
days and order of tone presentationo) It was further concluded 
that "the interactions and the simple summation of conditions 
alone affect the threshold 11 and "there are reliable but unpred-
ictable fluctuations in thresholds in the course of a day." 
Experiment III was concerned with the measurement of 
thresholds at three minute intervals within one hour. Experiment 
IV was concerned with the measurement of thresholds at six second 
intervals and one minute intervals within an hour. The results 
of these two studies are not presented here because of the coarse-
ness of the measurement. 
Wertheimer also presented some miscellaneous variables 
of interest to this experimenter. He found that auditory thres-
holds tended to be higher and less variable after meals. The 
effect of hyperventilation tended to be inconsistent (subjects 
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react differently at different times). He found no effect of 
satiation in auditory thresholds. There tended to be no signif-
icant lowering of thresholds as a result of experience, but he 
also points out that his subjects were experienced and that 
inexperienced subjects may tend to have higher thresholds than 
the experienced subjects. An interfering "pulse" was heard by 
his subjects occasionally and this tended to raise both the 
threshold and its variability. Strong exercise preceding measure-
ment also tended to raise thresholds but not the variability. 
There also was a subjective feeling of tiredness reported by his 
subjects and this was felt to have led to a rise in threshold, 
but neither feeling 111 nor menstruation seemed to have any 
effect. It was also concluded that the position of the headset 
did not attribute a significant change in threshold variability. 
Thwing (1955) :has demonstrated that e.fter four min~teo of 
continuous tone, fatigue tended to be noticed by e, significant 
number of his subjects as measured by their ability to make a 
loudness balance. Dahl (1949) in his i:rork with children, demon-
strated that if the actual test situation proceeded for more than 
fifteen minutes the children became fatigued and the measure of 
their threshold became more variable. Another variable that 
seemed to s.ffect thresholds was the preceding tone. Schafer 
(1950) found that "a loud tone leads the subject to expect another 
loud tone mid thereby makes him less certain that he heard the 
weak tone following. On the other hand, when a weak tone is 
heard, it appears to establish a set which causes the followin5 
weak tone to be regarded as a confirmation of an origine.lly 
11 
doubtful judgment that was suspended until a confirming judgment 
could be made." 
Other studies which dealt with motivation and incompatible 
stimuli are of some relevance to the present problem. Motivation 
may play a significant role in the level of the subject's thres-
hold. Snyder and Snyder (1956) in their study dealing with the 
effects of monetary reward and punishment on auditory perception 
demonstrated that reward had a significantly greater effect than 
punishment on the subject's perception of the experimental sit-
uation. They presented 41 subjects with a training series of 
recorded sentences spoken alternately by two announcers. 7fuile 
one of these voices was presented the subject was rewarded with 
a small amount of money, and while the other voice was presented 
money was taken away. This training series was followed by the 
test series in which both voices were pres0nted together in com-
petition. At the end of this set of competitive voice trials, 
the subjects were required to reproduce verbally what had just 
been played for them. They found a significantly greater number 
of subjects produced larger scores for the previously rewarded 
voice than for the previously punished voice. This study would 
tend to indicate that auditory perception might be a function of 
the reinforcement present. However, it might also be 80ncluded 
that one voice was inherently more attention getting than the 
second. This is only one example of further possible conclusions 
although this type of variable must be assumed to have been con-
trolled. 
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Hochberg and Brooks (1958) were interested in the effects 
of previously associated annoying stimuli on visual recognition 
thresholds. They presented four figures to 20 subjects in a 
training series. Two of these figures were punished with a 
noxious auditory burst of noise. In the test series 16 pictures 
were presented with one of the training forms concealed within 
it. These figures were presented at different tachastiscope 
speeds until they were recognized. They found that the threshold 
was raised for those subjects who had had the annoying stimulus 
paired with the training series of pictures. This study very 
graphically seems to demonstrate that the threshold was raised 
as a function of the noxious stimuli. 
Schafer and Murphy (1943) conducted a study in which they 
were interested in the role of autism (autism in this instance is 
defined as the movement of cognitive processes in the direction 
of need satisfaction) in the visual figure-ground relationsnip. 
Using two different half moon faces, they consistently rewarded 
one with money and punished the other by taking money away. In 
the test series the two faces were combined into a reversible 
figure-ground pattern. The subjects predominantly reported seeing 
the rewarded face. Rock and Fleck (1950) repeated the study with 
slight modifications. They required the subjects to learn the 
names (A,B,C,D) of the four faces in the training series. The 
subjects ·were rewarded for two of the faces by receiving money and 
punished for the other two faces by having the money taken away. 
In the test series the faces were again presented in a reversible 
figure-ground figure. Their results, however, did not support 
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those of the Schafer and Murphy studyo They found instead no 
significant difference between the total number of previously 
rewarded or punished faces identified correctly in the ambiguous 
situations. In a study by Jackson (1954) the procedures of both 
the Schafer-Murphy and Rock-Fleck studies were repeated. J~kson 
found that when he followed the procedure of Schafer and Murphy 
he attained the same results as reported by them. He also found 
that by following the Rock and Fleck procedure he attained their 
results. Jackson attempted to show that the results obtained 
from both studies were a function of the experimental procedure 
involved. The Rock and Fleck study used the same reward and 
punishment but changed the learning situation for the subjects. 
This change seemed to make their study a more complex learning 
situation for the subjects who in the Schafer and Murphy study 
received the same amount of reward and punishment for a less com-
plex learning situation. 
We might expect that while monetary reward tended to 
enhance the probability of the desired response being emitted, 
shock would tend to inhibit the responses being emitted at certain 
intensities which are still not adequately defined. Schneider 
and Baker (1958) conducted a study which was concerned with the 
verbal responses of subjects to different intensities of shock. 
They found that there were certain levels of shock which subjects 
consistently rated, on a continuous scale, from pleasant to very 
painful. They suggest that it might be feasible to use inten-
sities of shock to designate different levels of drive. This 
study is mentioned in order to emphasize the point that it vms 
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the only one discovered which attempted to classify various 
intensities of shock. Unfortunately the results of this study 
could not be incorporated because they failed to report the vol-
tage used in conjunction with these changes in amperage. Murphy 
(1959) found that performance tended to be lowered, as measured 
by the number of responses, but that the subjects in the shock 
groups also made fewer errors in the task that they were involved 
in. Other studies (Botwinick, et. al., 1958; Lazarus, et. al., 
1952) also found that the median reaction time for persons of all 
age groups tested tended to be reduced as a function of the stress 
induced by the shock intensity used. From the study of tfol~arnara 
and Solley (1958) we might also expect the subject's perceptual 
organization to be disrupted by shock when he cannot escape from 
the situation. 7!ischner, Hall and Fowler (1964) found in their 
study on discrimination learning with shock that there would be 
little facilitating effect of shock for the subjects oaking a 
correct response. Reece (1954) in his study on the effects of 
shock on recognition thresholds concluded that the shock in his 
study was adapted to by the subjects. That is, the effects of 
the high intensity shock seomed to taper off as the subjects 
proceeded through the experiment. 
Another problem inherent in the presentation of any 
incentive is the information it provides the subject in relation 
to his responses. Sipowicz, Ware, and Baker (1962) in their study 
on the effects of reward and knowledge of results on the perfor-
mance of a si±ple vigilance task concluded that the subject's 
knowledge of results was a crucial factor that should be accounted 
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for when using a monetary type of reinforcement. In their study 
they used four groups (control-C, knowledge of results-KR, 
reward-R, knowledge of results plus reward-KR+R) with a total 
number of 80 male subjects. The subjects were instructed before 
the session began that they could receive a maximum of ~~3.00, but 
that this was dependent upon their performance in a simple vigil-
ance task. In other words, the reward was contingent upon a 
certain level of vigilance which each subject maintained. They 
felt that this technique was particularly affective in sustaining 
a high level of motivation over the entire v•'atoh period ( three 
hours ). They also found that when specific information about 
the subject's responses was presented along with the reward, the 
subjects were able to detect better than 95% of the signals 
(light going on) presented (C-24.3%; KR-12%; R-804%; KR+R-4.3% 
errors). Using the analysis of variance for randomized groups 
along with Duncan's test, an analysis of variance of 20.92 was 
found between the four groups. \"lith three degrees of freedom (df) 
this is a significant value (p<:.Ol)o All experimental groups 
differed significantly from the control (p<.ol)o The KR+R was 
also found to be significantly better than the KR group (p<.01). 
The significant difference between the KR+R groups and R groups 
was in favor of the former (p<:.05). There was no significant 
difference found between the R group and the KR group. Consistent 
with this study then, we might expect a subject's threshold to be 
dependent upon the amount of information he received about the 
way in which he was responding to what he believed was a tone 
presentation. 
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~·lith the importance of methods of threshold determination 
and the various effects of motivating stimuli in mind, a pilot 
study was conducted at Central Washington State College in the 
spring of 1963 in which it was hypothesized that if motivating 
stimuli were presented to two groups of subjects, whose auditory 
detection thresholds had been pre-determined, there would be: 
(1) a significant difference, as a function of motivating stimuli, 
between group thresholds, (2) a significant difference between 
groups in the number of errors or guesses made in responding. A 
reward was defined as a nickel and punishment was defined as a 
15 volt 1.25 ampere electric shock. 
Twelve male subjects were used from Psychology 100 classes 
at CWSC. The apparatus consisted of a Beltone Audiometer, headset, 
response button, sound deadening chamber, six foot length of thin 
wall conduit, transformer and electrodes, and one square yard 
of regulated white cotton material purchased from the regular 
stock at J. c. Penney folded to provide 64 layers of sound dead-
ening material. Several pre-tests were run on volunteer subjects 
to determine the effectiveness of the cotton material upon thres-
hold. It was determined that the cotton padding raised the 
threshold to a level that could be dealt with effectively on the 
equipment available to the experimenters. That is, without the 
padding between the test ear and the headset cushion, accurate 
measurement below -15 db's could not be made because the atten-
uator was only calibrated to that point. Several other pre-tests 
were run to determine the amount of shock necessary to produce an 
avoidance response and yet not so painful as to inhibit perfor~ 
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mance in responding. The level of significance was set at the 
.01 level. 
The subjects were alternately assigned to either the 
positive (reward) or negative (shock)groups as they arrived for 
testing. The presentation of tone to either the right or left 
ear was randomly assigned. The subjects were then given the 
~ollowing instructions: 
"This is an experiment dealing with absolute auditory 
threshold. This is your response button (handing the 
button to the subject). You will be given further in-
structions through the headset in just one moment. 
(The headset was then placed upon the subject with the 
pad over the appropriate ear.) Is the ear piece over 
your ear?" 
The following instructions were then presented through the 
headset: 
"I am going to present a series of tones to you. If 
you hear the tone indicate that you have heard it by 
pressing the response button. Would you please de-
press the response button now in order to test if it 
is working? Do you have any questions?" 
A series of tones at 1000 cycles per second (cps) vrere presented 
in the following order: 
1. A tone of 1000 cps was presented starting from -10db 1 s 
and increasing in 5 db steps until the tone was res-
ponded to; 
2. When the tone was heard a tone was presented 20 db's 
above this point; 
3. The intensity was then decreased in 5 db steps until 
the subject no longer responded; 
4. An ascending order was then assumed immediately in 
5 db steps until the subject responded; 
5. The attenuator was then decreased 10 db and a tone 
presented to the subject; 
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6. If the subject indicated that he heard this tone another 
10 db drop was made; 
7. The tones were then increased in 5 db steps until the 
subject responded; 
8. When the subject responded the intensity was decreased 
5 db. (The subject should not have heard this tone and 
his threshold was bracketed.) 
The reason for using this particular method of threshold deter-
mination was to combine the ascending and descending variations 
of the method of limits. 
After the threshold for each subject was determined the 
following instructions were read to those who had been assigned 
to the POSITIVE group: 
"I am going to present some tones to you through the 
earphones. Indicate that you have heard the tone by 
pressing the response button AS SOON AS YOU HEAR IT. 
If the light in front of you goes on, take a coin 
from the table. This is yours to keep. If you res-
pond too late or guess, you will not be allowed to 
take a coin. Any questions?" 
The light used to indicate a correct response was felt to be 
necessary because of the crude method of delivering the nickel 
reward used. This delivery was accomplished by the use of the 
thin wall conduit as a kind of delivery chute. 
The NE'GATIVE group was read the following instructions: 
"I am going to present some tones to you through the 
earphones. If you indicate that you have heard the 
tone by pressing the response button as soon as you 
hear it, you will avoid receiving a shock. If you 
respond too late or guess, you will receive a shock. 
Any questions?" 
The test tones were arranged in a fixed series with a 
random time interval between the tones. There were 35 test tones 
in all ranging from 15 db above the pre-determined threshold to 
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15 db below the threshold. The tones were presented in a o3 
seconds on, .3 seconds off fashion for a series of four tones. 
The subject had to respond during this time interval or it was 
counted as a guess or no response. If a correct response was made 
in the POSITIVE group the subject was reinforced. If a guess or 
incorrect response was made, no reinforcement was given. If a 
guess was made in the NEGATIVE group or no response was made, the 
subject received a shock. The subjects were then dismissed in a 
manner so as to eliminate immediate contact with the subjects who 
had not yet been tested. 
The results tended to show that the thresholds for the 
POSITIVE group were lowered significantly (p < .05) from the 
NEnATIVE group at -5 db below thresholdo In other words, their 
individual thresholds had been lowered as a function of reinforce-
ment. The POSITIVE group was also significantly lower than the 
NEnATIVE group at the +15, +10, +5 and 0 levels of tone presen-
tation • 
It is felt that this pilot study controlled several of the 
previously mentioned factors. By determining the threshold of the 
individ.ual subjects just prior to the introduction of the experi-
mental series of tones, it was felt that the factor of variability 
of thresholds was adequately controlled. The total theoretical 
maximum of 70 tones in all were presented for a total time of 
81~ seconds. It ·was felt that this total time coupled with the 
maximum time for testing--25 minutes--was sufficiently low so as 
to reduce the possibility of fatigue in the subjects. In the 
pilot study, the experimenters required the subjects to respond 
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to the tone within the time of its presenta.tiono At the time of 
the pilot study the experimenters were not aware of the work of 
Bekesy (1960) and Curry (1955). These authors concluae that an 
interval of one to one and a half seconds is requirea for a tone 
to reach its maximum intensity and o2 seconds for the subject to 
respona. In the pilot study the tones were on for 1.2 seconds 
which theoretically allowed little, if s.ny, time for the subjects 
to respona. It was further believed that the level of tone 
presentation coupled with the random time intervals between tones 
was sufficient to eliminate any practice effects that the subjscts 
might have developed. The subjects, in other words, in order 
to gain any benefit from their responding, would have had to 
second guess the random intervals of time as well as the random 
levels of tone. No control was made for the time of testing ana 
no statistical analysis was made of those subjects tested in the 
morning as opposed to those in the afternoon. 
Another variable that was not controlled for was the 
information variable previously mentioned. When a tone was pre-
sented to either group and e response was made, both groups 
received equal amounts of information about their responses. 
When a guess was made by either group, equal information about 
this response was also gained by both groups. \'llien a tone was 
presented and no response was made by the NEGATIVE group they 
received information about their response by being shocked. But 
when a tone was presented to the POSITIVE group to which they 
failed to respond, they received no information about their error 
in not responaing. An attempt was made in the present study to 
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control for the variables mentioned as not controlled in the 
pil·ot. More specific information pertaining to the methods used 
in controlling these variables will be presented in a later sec-
tion of this paper. 
The current problem then was an attempt to determine 
which of tvvo independent variables (a nickel reward and a 15 volt 
1. 25 ar,1pere shock) if either 1 vrnuld be sufficient to lower a 
presumed absolute furiction--audi tory threshold. As was previously 
noted, thresholds do seem to be influenced by the motivation. 
In a substantial number of the studies presented thresholds \Vere 
lowered through the use of monetary motivation. The effects 
of shock as a punishment, however, seem to vary. This vc:,riation 
might be explained as being directly related to the amount of 
shock used in the various studieo. One overall trend seemed 
inherent in the studies pertaining to shock, r::.runely that shock 
did absolutely nothing to enhance the performance of the subjects. 
As will be noted in a later section of this p2,per; the specific 
design of this study placed those subjects in the reward grou1>s 
in a "nothing to lose;· money to gain" situation. It was felt 
that this type of situation together with the monetary gain would 
sufficiently motivate the subjects. Pm.·thermore; rd th control of 
the variables mentioned as uncontrolled in the pilot study, there 
may be even a greater lowering of the reward group's th:r·esholds. 
Support seems to be lent to the position that a nickel is moti-
vating as indicated b;y the pilot study. Support also seems to 
come to the position that 15 volts at 1.25 amperes is not so 
extreme as to cause a disruptive effect on the punishment subjects. 
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It was this experimenter's hypothesis that this level of shock 
would., in this experiment with both groups receiving the same 
knowledge about their responses, be facilitating as measured by 
a reduction in the punishment group's thresholds. Although, 
again due to the design of this experiment, the punishment 
group may become more cautious in their responding as seemed to 
be the case in the pilot study. That is, the punishment group 
is in the position of "only lack of shock to gain, and every-
thing to lose." V!i th the information gained from the pilot 
study and a further review of literature made, the problem for 
the current study became one of determining the various effects 
of a monetar;y reward and a punishing shock on auditory thres-
holds. Further emphasis was placed, in the current study, on 
the subject's knowledge of resultsi method of tone presentation; 
and guessing. Several hypotheses were therefore formulated in 
an attempt to gain more information. 
Hypothesis 
If motivstin~ stimuli are presented to three groups 
of subjects (Control-C; Punishment-P; Reward-R), vvhose 
detection thresholds have been previously determined, 
there will be a significant lowering of thr·esholds for 
the R and P groups as compared with the C group and 
there will also be a significant difference between 
the three groups in the number of errors or guesses 
made. 
A. The two experimental groups--R and P--will both show 
a significant lowering of their thresholds, as a 
function of the motivation presented, as compared 
with the C group's thresholds. 
B. The R group •s thresholds will be significantl;y lower 
as compared with the thresholds of the P group. 
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c. There will be a significant lowering of the R and P 
group's thresholds as compared with their respective 
pre-experimental thresholds. 
D. The P group will show significantly fewer errors or 
guesses in responding, as compared with the C and R 
groups. 
r.rnTHOD 
Subjects 
Thirty-six students drawn from Psychology courses at 
Central Washington State College. 
Apparatus 
Audiometer (Beltone Model 150) 
Sound deadening chamber (Industrial Acoustics Co., 
Inc., Model 403p) 
Headset (Telephonies model TDH-39 with MX-41/AR 
Cushions 
Automatic delivery reinforcement unit (Ralph Gerbrands 
Co. , Model UNIV) 
Interval timer (Lafa.yette Instrument Co., Model 160) 
Variable Transformer (Standard Electrical Products 
Co., Adjust-a-volt type lOOBU) 
Chrome plated finger electrodes 
Two telegraph type response keys 
Two SPST bat type switches 
Procedure 
The 36 subjects were volunteers from the Psychology 
courses at Central Washing-ton State College. Each subject, upon 
signing up for this experiment, was assigned to a specific time 
for testing. The intervals of testing were one half hour apart. 
The subjects, as they appeared for their appointments, were 
randomly assigned to one of three groups--Control, Punishment, 
Reward. The subjects were escorted to the sound deadening 
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chamber and the finger electrodes were taped to the index and 
ring fingers of the non-preferred hand on the volar surface of 
the distal digit. The following instructions were then read to 
the subjects: 
"This is a study concerned with hearing. This is 
your response key (pointing it out). The purpose 
of the other equipment you see here will become 
obvious to you a little later on. More specific 
instructions will be given to you in a moment. 
Any q_uestions?" 
The headset was put in place and the experimenter left the room. 
After the door to the chamber had been secured and the experi-
menter had resumed his testing station the following instructions 
were read to the subjects in all of the groups: 
"I am going to present a series of tones to you. As 
will be obvious to you in a moment there.will be a 
const2nt interrupt~d tone presented in the headset. 
This is what it will sound like (masking tone presented 
for 10 seconds). This is not what you are to res~ond 
to. The two tones togetheX:-Will sound like this (masking 
and test tone presented together for 10 seconds). 
Remember that it is the higher pitched tone you are to 
respond to. To indicate to me that you have heard the 
tone that is higher pitched, press the response key. 
If you do not hear a higher pitched tone do not press 
the key. Any questions?" 
A 500 cps masking tone at 70 db was utilized along with the 
1000 cps test tone. The threshold was determined in the follow-
ing manner: A tone was presented which was well above threshold 
to give the subject an opport;_ini ty to lrnow what to listen for. 
This tone was then decreased in steps of 10 db until the subject 
no longer responded. The point at which he ceased to respond 
was then recorded. A drop of 20 db was immediately made. The 
intensity was then increased in ste1)s of 10 db until the subject 
responded again. This point was also recorded. The intensity 
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was then immediately increased 20 db. The descending order was 
then resumed in steps of 5 db until the subject no longer res-
ponded. This point was then recorded. The intensity was then 
dropped 10 db and the intensity increased in steps of 5 db until 
the subject responded. This point was then recorded. The tone 
was then dropped 5 db in intensity and presented to the subject. 
At this point ~ost subjects no longer responded and the midpoint 
of the interval was called his threshold. This threshold was 
based on two descents and two ascents. If at any time the sub-
ject correctly responded to a tone which was below that level at 
which he ceased to respond, another drop of 10 db was made and 
the ascent started over. All test tones were interrupted, that 
is, they were on for .3 seconds and off for .3 seconds for a 
cycle of four tone presentations. All time intervals betrl8en 
tones were randomly assigned to eliminate any set pattern the 
subjects might assume. A response was counted as a guess if 
the subject responded more than one second after the cessation 
of the tone. This threshold was then referred to as the sub-
jcct's zero point. This procedure was the psychophysical met-
hod of limits. 
The masking was then terminated and the following set 
of instructions were read to the C subjects: 
"I am going to present another series of tones to you 
in just a moment. This time if you hear the higher 
pitched tone, wait until the light comes on to press 
the response key. If you do not hear a tone then don't 
press the response key when the light comes on. 
Remember, wait until the light comes on to indicate to 
me w·hether or not you heard a tone. Any questions?" 
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The following instructions were read to the R group: 
"I am going to present another series of tones to you 
in just a moment. This time if you hear the higher 
pitched tone wait until the light comes on to press 
the response key. If you don't hear a tone then don't 
press the response key when the light comes on. 
Remember, wait until the light comes on to indicate to 
me whether or not you heard the tone. If your response 
was correct, that is, you tell me there was a tone when 
there really was one, or you don't respond because 
there \tasn't a:ny tone presented, then a nickel will 
come dovm the chute into the box on the table. At the 
end of the test these nickels will be yours to keep. 
If your response was not correct, that is, if you respond 
when no tone was presented, or you guess or you respond 
too late, you will not receive a nickel. Any questions'?" 
The P group was read the following instructions: 
11 I am going to present another series of tones to you 
in just a moment. This time if you hear the higher 
pitched tone wait until the light comes on to press the 
response key. If you don't hear the tone then don't 
press the response key when the light comes on. Hem-
ember wait until the light comes on to indicate to me 
whether or not you heard the tone. If your response was 
correct, that is, you tell me there was a tone when 
there was one, or you don't respond because there wasn't 
any tone presented 1 then you will not receive a shock. 
If your response is not correct, that is, you responded 
when no tone was presented or ;)'Ou guessed or responded 
too late, you will receive a shock. Any g_uestions?" 
The reward in this experiment was defined as a nicke.l 
presented to the subject aqtoraatically when he made a correct 
response. A punishment was defined as a 15 volt 1.25 ampere 
A.C. electric shock. The shock was presented to the subject for 
1.5 seconds. This time interval was controlled automatically. 
The test sequence on tones raneed from 10 db above the 
zero point to 15 db below the zero point in increments of 5 db. 
Each tone was presented randomly within a 30 seconds time 
interval. The intensity of the tone was also randomly deter-
mined. At the end of tlrn time interval the light (which was 
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taped to the table) went on and the subject had one second to 
respond. The appropriate reinforcement was then presented. The 
next tone presentation did not begin until either the coin was 
in the tray or the shock had ceased. This interval was approx-
imately 2 seconds. There were 30 test tones in all and 5 blank 
intervals randomly assigned to their order of presentation. 
After all of the tones and blanks had been presented the follow-
ing instructions were read to the subjects: 
"Thank you for participating in this experiment. I 
will be in to help you remove the equipment in just 
one moment. Thanks again." 
The subjects were then dismissed in a manner so as not 
to interact with those subjects waiting to be tested. 
RESULTS 
Due to the complex nature of the data obtained from 
this study, several different statistical tests were utilized 
along with two different methods of reporting the individual 
scores. The two scores used were based on the total number of 
responses the subjects had made and secondly upon the new thres-
hold as defined by at least 50% correct responses at a specific 
level of tone presentation. That is, if the subjects made 
three or more correct responses at a specific level i.e. +10, 
+51 o, -5. -10, -15i this was taken to be his new threshold and 
that value was used in the analysis. 
A randomized group's analysis of variance in conjunction 
with Duncan's test was used to detect any variance between the 
means of the experimental (;,Toups. The score for each individual 
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was composed of the total number of correct responses made. 
This score would therefore also contain the blank intervals 
that were responded to correctly. With this criterion there 
was a significant variation (P <. 05) betvveen groups (see Table 1). 
SOURCE 
Between 
VTi thin 
Total 
TABLE 1 
Analysis of variance betweGn three experimental 
groups: Reward, Control, Punishment. Individual 
scores composed of total number of correct res-
ponses. 
SS 
233.3889 
848.5834 
1076.9723 
DF 
2 
33 
35 
MS 
116.6944 
25.7146 
F 
4.538 
p 
.05 
To analyze which means were varying significantly from 
one another, Duncan's test was applied. There was a significant 
difference between the P and C groups (P <. 01) and also between 
the R and C groups (P< .05). No significant difference was 
obtained bet,veen the P and R groups, however. These results 
would tend to substantiate Part A of the hypothesis. It does 
not, however, lend support to Part B. Essentially, the same 
results were obtained b;1{ changing the individual scores to ex-
elude the blank intervals (see Table 2). 
TABI,E 2 
Analysis of the difference between two means using 
total number of correct responses minus the blank 
intervals. 
p vs c t = 3.2142 df = 22 P< .005 
R vs c t = 2.5 df = 22 P< .01 
H vs p t = .8696 df = 22 P< .20 
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If the scores are again changed from total number of 
responses to the threshold as determined b;y greater than 50% 
correct responses at a given interval, the results of this anal-
ysis lead us to essentially the same conclusion (see Table 3). 
TABLE 3 
Analysis of the difference between two means using 
greater than 50% correct responses. 
p vs c t = 3.0198 df = 22 p < .005 
R vs c t = 1.7805 df = 22 p <.05 
R vs p t = .9552 df = 22 p <.20 
To further check on the use of appropriate variables in 
the statistical analysis, only those responses made at the -5, 
-10, -15 intervals were used. This excluded those responses 
made at the +10, +5, O, and blank intervals. Once more the same 
conclusions would have to be drawn from these results (see 
Table 4). 
TABLE 4 
Analysis of the difference between two means using 
total number of responses at the -5, -10, and -15 
levels of presentation. 
p vs c t = 3.1034 df = 22 p < .005 
n vs c t = 2.1175 df = 22 p < .025 l"l 
p vs T' .1.1 t = 1.0889 df = 22 P< .15 
AlJ of the results reported thus far tend to indicate that the 
P group's threshold was lowered significantly from tho C group 
to a greater extent than was the R grou.P. That is 1 the P versus 
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C comparisons were more significant or tended to be more so 
than were the R versus C comparisons. There is no indication 
that the R and P groups differed significantly. 
The results from Table 4 also tend to indicate that the 
P and R groups made significantly more responses to tone pre-
sentations below their previous thresholds than the C group. 
There is also some indication that the P group tended to make 
more below threshold responses than the R group but not signifi-
cantly (see Figure 1) • 
.An analysis of the pre and post experimental thresholds 
was conducted using the t test. The post experimental thresholds 
in this analysis were defined by the criterion of greater than 
50% correct responses at the next lowest level. No signifi-
cance was found between any of the experimental groups (see 
Table 5). 
TABLE 5 
Comparison of the pre versus post experimental 
threshold for R--P--C groups. 
Punishment 
Pre vs Post t = 1.1564 df = 22 p <.15 
Reward 
Pre vs Post t = .4385 df = 22 p <.35 
Control 
Pre vs Post t = 1.6260 df = 22 P<.10 
The mean post thresholds for the three groups (P: -3.75, R -2, 
C +3.33) tend to indicate that the P group had lowered their 
threshold more than the R group, but as previously mentioned 
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this difference was not significant. It will also be noted 
that the C group's threshold was raised but not significantly 
from the pre measure. 
To this point the analyses used have been aimed at 
revealing whether or not the different experimental conditions 
have tended to affect ".the performance of the individual subjects. 
To summarize, it was noted that the R and P groups did signi-
ficantly better than the C group, and there was no difference 
between the R and P groups. No significant effects were 
noted when the pre and post experimental thresholds were consid-
ered for each group. There was also a tendency for the P and R 
thresholds to be lowered but the C group's threshold was raised. 
In an attempt to analyze the trend of the group means 
over trials, which were subdivided into blocks of five trials 
and six levels of presentation, a trend analysis was employed. 
As can be seen in Table 6 and Figure 2, the main effects were 
significantly different. We would therefore· conclude that the 
main effects (motivation provided by the experimental group) 
were significantly different as averaged over trials and levels. 
This result lends further support to Part A of the Hypothesis. 
TABLE 6 
Trend analysis with three factors--motivation, 
trials, and levels--with repeated measures on 
the same subjects. 
SOU1?CE 
I.Toti vat ion A 
Error a 
(pooled S's) 
SS 
9:074 
27.8547 
DF 
~ 
33 
MS 
4.~7 
.8440 
F 
5.'8'495 
p 
.025 
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TABLE 6--Continued 
SOURCE SS DF :MS F p 
Trials c 1. '(3"2"9 3 4 .45'73 3.5'069 • '0'25 
A x C 1.0426 8 .1303 .9992 
Error b 17.221 132 .1304 
(pooled S's C) 
Levels B 90.0183 5 18.0036 120.9106 .005 
Ax B 2.3364 10 .2336 1.5691 .25 
Error c 24.5796 165 .1489 (pooled S's B) 
Bx C 5.8146 20 .2907 2.2534 .005 
Ax Bx C 4.2468 40 .1061 .8224 
Error d 85.179 660 .1290 (pooled S's 
B x C) 
Total 169.9963 1079 
The significant trial effect would tend to indicate 
that the curves for the different blocks of trials were not of 
the same form (see Figure 3). The levels of tone :presentation 
were also highly significant. This effect can readily be seen 
in Fieure 1. It should be stated that this high mean square 
was not an unexpected result. The levels of tone, trial inter-
action was also highly significant. This would indicate that 
the curves for levels of presentation were not of the same form 
over trials. This result would also be expected because of the 
randomization of the levels over the trials. In conclusion it 
can be seen that the motivations employed were significantly 
different when both levels and trials were considered. 
In testing Part D of the Hypothesis, it was found that 
the P group made sigr~ificantly more guesses than the C group: 
The TI group did not make siQlificantly more guesses than the 
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C gToup: the P group made significantly more gv.esses than the 
R gToup (see Table 7). These results are not in support of 
Part D of the Hypothesis. 
TABLE 7 
Analysis of the guesses made by each group using 
total number of incorrect responses made for the 
blank intervals. 
p vs c 
R vs C 
P vs R 
t = 2.3505 
t = .7577 
t = 1.9736 
df = 22 
elf = 22 
df -- 22 
p <.025 
p < .25 
P<.05 
In an attempt to indicate whether or not a g-reater 
proportion of "good listeners" were concentrated in any of the 
groups, a randomized groups analysis of variance was run. This 
was done by using the individual's pre threshold as his score. 
As can be seon from Table 8 there vms no sig;:nificance found. 
This would tend to indicate that the randomization of subjects 
to groups had been adequate. It will also be noted that the 
:o.ajor part of the variance present is within the individual 
groups and not between the groups. 
SOURCE 
Between 
Within 
Total 
TABLE 8 
Analysis of variance using pre thresholds as 
individual scores. 
SS 
2.7222 
1064.5001 
1067.2223 
DF 
2 
33 
35 
MS 
1.3611 
32.~575 
F p 
37 
In conclusion we have seen that the type of experimental 
condition employed did make a difference in the comparison of 
groups. This held for all criteria measures used. It was also 
revealed that the thresholds did not decrease significantly 
within the individual groups. The number of guesses or incorrect 
responses made by the P group were significantly different from 
the other groups. Finally, the randomization of the subjects to 
each condition seemed to be adequate. From these data it will 
be seen that only Part A of the Hypothesis was substantiated. 
The other three parts were not supported in any manner. 
DISCUSSION 
The criterion for an individual threshold was varied in 
the statistical analysis for several reasons. In one instance 
the total number of responses recorded for an individual was 
used. This necessitated the inclusion of responses to blank 
intervals. The other criteria selected a new threshold on the 
basis of the percentage of responses at a given level. That is, 
three of f~ve possible responses had to be made at a given level 
in order for that level to be considered as the new threshold. 
This second criterion eliminates two possibilities of responses. 
The first response that was eliminated was a response to a blank 
interval. This elimination was necessary because the blank 
interval served only to check for guessing and a lack of under-
standing of instructions. The second possibility that was elim-
inated was the instance in which a subject might have responded 
sporadically to all levels of tone. If we merely counted totals 
38 
of responses this possibility would have been concealed. But 
by changing the criterion to one more closely resembling the 
audiometrists this was eliminated. Even by changing the crite-
rion the results were of essentially the same pattern. We might 
therefore conclude that the responses were fairly consistent 
regardless of criterion. 
As was previously mentioned, thresholds tend to be 
variable. This effect was not tested for in this experiment. 
It should be noted, however, that the variability of thresholds 
was considered in this design. As mentioned by ·Nertheimer (1955) 
subjects in many instances would exh::."bi t variability because of 
their lack of experience. We might expect then as a subject 
gained experience his threshold might tend to be reduced. 
Because of this factor of practice the actual :psychophysical 
method employed to determine a threshold was changed during the 
second stage of this experiment. By changing the procedure in 
the second stage, it was felt that the subjects would be pre-
sented 1ni th a second "new" set of stimuli to respond to. It was 
also felt that the random levels of tone tended to reduce any 
practice effects that may have been gained from the initial 
threshold determination. 
Schafer (1950), as mentioned in the introduction, 
indicated that the level of tones in a sequence seemed to in-
fluence the subject's responses. That is, a loud tone preceding 
a. weak tone seemed to carry-over enough to make the subject 
doubtful of hearing the weak tone. An attempt was made to con-
trol for this effect by randomizing the order of levels of tone 
39 
presentation. It should be obvious that by presenting every 
subject with this same random pattern of tones the effect, if 
any, would have been consistent for all subjects tested • 
.An interesting factor that was revealed by this study 
was the amount of guesses made by tho P group. (A guess was 
defined as a response to a blank presentation.) As is evident 
from Table 7, the P group made significantly more guesses t~an 
both the R 8.lld C groups. It should be kept in mind at this 
point that for every guess a subject from the P group made he 
received a shock. For every guess an R group subject made ho 
money was given. A possible explanation for this occurrence 
may have been in the equating of the reward and punishment. In 
other words, the R subjects were more threatened by the thought 
of not receiving more money, thereby responding more cautiously, 
than were the punishment subjects threatened by being shocked. 
In light of the pilot study results, this explanation loses some 
of its support. The results of the pilot indicated no signifi-
cant differences in guessing between any of the three groups. 
If the pilot study were contrasted with the current 
study a difference would irrmediately be noticed in the suiJjects 
used. The subjects who took part in the pilot were all males 
while the current study used both sexes. If we compare sexes 
separately between groups, essential1y the same re:ml ts are 
obtained as those of the pilot study for the male subjects. ~::e 
might therefore conclude that in this type of situation a female 
may be more willing to gamble with receiving a shock than with 
losing money. (See Table 9) 
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Comparison of Post experimental thresholds--males 
versus males; females versus females. 
rEALES 
c vs p t 
c vs R t 
p vs D t H 
F~.·IALES 
c vs p t 
c vs R t 
p vs R t 
=-1.8674 df 
=-2.1216 df 
= .8537 df 
= 1.4143 df 
= • 4:~ 72 df 
= l.l3073 df 
= 
= 
= 
= 
= 
= 
12 
12 
12 
8 
8 
8 
p < .05 
p < .05 
p <.05 
As part of the Hypothesis it was stated that the post 
experimental thresholds would be lower than the pre ex:perinental 
thresholds for the R and P groups. As can be a.een in Table 5 
this hypothesis was not substantiated. There are two possible 
conclusions that could be dravvn from these results. The first 
conclusion that might be reached is that thresholds are rela-
tively uninfluenced by reward and punishment, bGt this conclusion 
does not seem to fit the conclusions of the studies cited pre-
viously. Also it can be seen that thero was a definite dovmward 
or lowering trend of thresholds (see Fi6ure 1). The second 
possible conclusion that might be ~ra'lm is that either the 
revmrd or the punishment or both were not sufficiently moti-
vating in and of themselves. That is, if different levels of 
the tv;o rnoti vating stimuli vlGre used post experimental thresholds 
may have been reduced significantl~'. ·.:,'i th the data collected, 
however; tl:is conclusion could neither be suhste:ntis.ted nor 
rejected. 
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It can also be noticed from the date, gathered that the 
C group's thresholds tended to be raised in relation to its 
ovm pre experimental level and the TI and P group's thresholds. 
This result appears to be in direct support of the Sipowicz, 
et. al (1962) results. Thevt is, without any feedback (lmowledge 
of results) subjects tend to detect fewer Si&;llals. 
As has been previously noted, the levels of tone had 
been randoJ::J.ized over trials. From the trend analysis in Tc.ble 6 
it was noted that the level's effect VJas highly significant. 
This result would be expected because of more responses being 
made at the higher levels than at the lower. The significant 
trials effect might also have been anticipated. An expl1::mation 
of this result would have to hinge on the fact that the subjects 
were getting more experience as they progressed through the 
stud~. As can also be noted, the levels-trials interaction was 
highly significant. '.'i'i th randonization of the levels over 
trials this si[,rnificant value was not expected. As can be seen 
·from Fit;,'Ure 3, three of the tone level responses went down from 
trial 1 to trial 5, while three levels showed more frequent 
responding to, across trials. If this result had been due to 
the motivation variables> the even split i,vould not have been 
expected. It is suggestedi however, that this result was due to 
the randomization of the levels across trials. That is, there 
may have been an unequal number of levels per each block of 
trials. 
An overriding and unexpected result was the performance 
of the P subjects. From previous studies which used shock it 
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was noted that subjects did not perform as well s.s those sub-
jects receiving no shock or monetary rewards. The opposite 
effect was noted in this study. That is, the P subjects 
performed better than did those subjects in the other two groups. 
They did not, however, differ significantly from the R subjects. 
Ordinarily we might think of shock as punishing to the subjects. 
This punishing effect may serve to produce anxiety which would 
lead to a poor performance or a ret2,rdation of the performance 
level that a subject might be capable of. The opposite seemed 
to be true in this study. This relative lowering of the thres-
holds was apparently not a result of anxiety although these 
subjects did tend to guess more than the others. It is sus-
pected that the amount of shock used may have been sufficient 
to produce a degree of cautiousness notreuaJly attained by the 
subjects. That is, the subjects may have pe.id more attention 
to the test situation than they normally vrnuld have. The P 
subjects may have begun to "hear" better due to their paying 
more attention to the stimulus presentations. Another point is 
brought to mind by this performance-namely that these results 
place some question in the experimenter's mind as to what is 
actually motivating to a subject. In this particular instance 
the lack of shock tended to be more desirable than a monetary 
reward. It would have been interesting to have varied both the 
levels of reward and punishment with different 'subj8cts to get 
a systematic picture of 'Nhat rewards and punishments seomed to 
have th2 greatest effect on an auditory threshold. It is sus-
pected that as the reward became larger, thresholds would tend 
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to become lower to a certain point. As the shock became more 
intense, the thresholds would tend to become higher. The in-
tensity of the shock used seemed to convey enough information 
to the subjocts to enable them to respond more accurately than 
did the money. 'Nhether or not an explanation is in line with 
some physiologicEl change is not clearly understood at this 
time. All that can be said at this vvri ting is that shock se2med 
to be as adequate a conveyor of infor·mation as was r:.oney. Let 
it also suffice to say that these findings are not in accord 
with the studies reviewed in the introductory section of this 
paper. 
The results of this study can be attributed to the 
motivation pres::nted because the informing effects of the moti-
vations presented were e~ual for the r and P groups. That is, 
if the tone was presented to the R group and a response was made 
the subject received a nicl:el while the P subject received no 
shock. If a tone was presented and no response was made the R 
subject received no money -vvhile the P subjoct receivod a shock. 
1
.'lhen no tone was presented and the E subject responded no money 
was received and if the P subject responded he was shocked. If 
no tone was presented and the E subject mo.de no response he 
received a nickel while the P subject received no shock. As 
can be seen, therefore, the informing effects of the situation 
was ec~ual for both groups. The change in performance can 
therefore be attrib:;~ted to the rn.otj_vo.tion prc:;sonted to the 
subjects. 
If this study were to be redesigned, this experimenter 
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would change several features. It was felt that the population 
~ample used was not representative in all respects. If the 
popula.tion were to be changed several age ranges would be incor-
porated so as to sample the effects of motivation on different 
levels of hearing loss. The second most important change would 
be to vary the amounts of reward and punishment used with dif-
ferent blocks of subjects. A tr:aining of subjects might also 
have affected the outcome of this study. As was previously 
mentioned, the variability of a subject's threshold seems to be 
reduced with more experience. A subject who had been trained 
and then produced a decrease in threshold may have more signifi-
cance thari the subjects used here ·whom vie assume have more vari-
able thresholds. The experimenter; after running several subjects, 
felt a need for more blank intervals to detect 0-uesses. Intro-
spectively it was felt that the subjects were guessing more than 
their r.ecords indicated. It was aJso felt that a larger number 
of subjects would have been desirable even though most _ps;ycho-
ph;ysical studies are done v:i th a very small number. of_ sub jocts 
but vli th a larger number of trials. The larger ni,:mber of subjects 
would have helped to account for individGal differences in con-
junction with the levels of ages. 
Another limitation of the study that may be of sj_gnifi-
csnce v:as the loss of subjects. There were appro::dmatel,y five 
subjects dropped from the study because they 1acl:ed comprehension 
of the instructions. Their lack of rooponding to even the loudest 
tones in the test sequence mado it apparent that they did not 
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understand what they were to do. This resulted in their being 
dropped from the study. 
SU!-.1MARY 
It is evident from the recults presented that only a 
part of the hypothesis was supported. In other words, motivation 
did tend to reduce the thresholds of the reward and punishment 
groups as compared to the threshold of the control group. 
These results tended to indicate that auditory thresholds can be 
lowered by using motivating stimuli. The results also revealed 
the definite tendency of punishment to reduce auditory thres-
holds to a greater extent than reward. As was noted in the 
introduction, this result was not noted in the related studies. 
Implications of the results and suggestions for the 
improvement of the experimental method were discussed. These 
suggestions were aimed at eliminating further errors which are 
numerous in studies employing ps;1)'chophysical techniq_ues. 
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APPENDIX A 
Theoretical model of a threshold 
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APPENDIX B 
EXPERIMENTAL Si CONTROL 
ROOMS 
2 
-<>-6 
3 4 5 [Z] 
0 
I. Blocked out windows 
2. Tobie s 
3. Au tom a tic delivery unit 
4. Delivery chute 
5. Tray for co; n s 
2 
6. Signal light 
7. Response key 
a. ch airs 
9. A u di o m e t e r 
10· Control pone J 
50 
APPENDIX C 
SAMPLE DATA SHEET 
NAWIE GROUP 
--------- ---------PRE-TEST THRESHOLD POST - TEST THRJ~SHOLD 
--- ---
TIME VOLUME RJ~SPONSE TIME VOLID,m RESPONSE 
- 8 
-5 8 -lD 
12 B B 
6 +10 16 0 
10 
-5 8 +5 
20 -10 10 -10 
17 B 16 -15 
12 +10 18 0 
8 -15 8 +10 
12 0 5 B 
16 0 18 +5 
18 +5 6 -5 
15 -10 20 -15 
10 +5 6 +5 
5 B 14 0 
20 
-15 17 -15 
19 +10 18 -5 
5 -5 10 +10 
9 -10 
ZERO POINT 
+10 
+5 
0 
-5 
-10 
-15 
